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protein that is prominent in kidney ducts and zebrafish laterality
organ, the Kupffer's vesicle (KV). Furthermore, endogenous Plac8.1
concentrated at apical membranes where cilia were rooted, thus
indicating a role in cilia regulation. Indeed, plac8.1 loss-of-function
zebrafish embryos manifested a set of morphological defects consist
with cilia defects: ventrally curved body axis, left/right asymmetry
defects, and kidney cysts. Also in those embryos, motile cilia number
in the KV was significantly reduced, and cilia in kidney ducts were
abnormally curved and displayed membrane defects around the
ciliary axonemes. Besides the morphological defects, zebrafish
embryos with reduced Plac8.1 also showed impaired motile cilia
beating. Finally, to investigate the molecular mechanism of how
Plac8.1 regulates cilia morphogenesis and activity, we are studying
potential interactions between Plac8.1 and Cops proteins, the integral
components of the ubiquitination regulating complex CSN. Thus,
this work reveals a novel component regulating motile cilia,
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Douglas Blackistona, Michael Levinb
aTufts University, Medford, MA, USA
bMedford, MA, USA
Is there a causal link between human handedness and cognitive
function? While a number of studies have explored lateralized
behaviors (e.g., eye preference) in model organisms whose left–right
axial patterning was perturbed, it is largely unknown whether the
consistent left–right asymmetry of the heart and viscera has
implications for non-lateralized cognitive functions such as learning
and memory. The much higher presence of left-handed individuals
within both, genius and mental illness-affected populations, remains
unexplained. Advances in this area require the synthesis of multiple
disciplines, from molecular genetics of processes that give rise to
brain abnormalities, to neurological and physiological techniques
needed to measure brain function, and finally to behavioral expertise
to quantitatively evaluate cognitive performance. Modern molecular
techniques avail researchers of the ability to specifically randomize
laterality in model organisms, while machine vision technology now
allows behavioral assays to be automated, reducing bias and greatly
increasing the throughput of learning trials. Here, we report the
design and implementation of a custom platform capable of
autonomously observing, training, and evaluating memory in
Xenopus and zebrafish. This system is applicable to many small
aquatic model species, and is unique in its ability to provide real-time
feedback to animal subjects independently, thus enabling parallelized
studies of instrumental conditioning. We used this behavior platform
to record baseline metrics of behavior, learning, and memory in
Xenopus laevis tadpoles. In addition, we have initiated studies
comparing the behaviors of wild type individuals to those of tadpoles
with induced laterality randomizations or reversals. More broadly, we
expect this system to greatly lower the barrier of including behavioral
endpoints in pharmacology, toxicology, developmental biology, and
neuroscience studies. Automated analysis of cognitive performance
will shed light not only on the fascinating link between the
asymmetry of body and brain, but will also advance systems biology
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Congenital heart diseases (CHDs) are the leading cause of infant
morbidity/mortality, and yet the underlying molecular/genetic
mechanisms remain poorly understood. We previously identified
Mycn as a direct target of the BMP signaling pathway in developing
hearts. Consistent with our mouse study, haploinsufficiency for MYCN
causes Feingold syndrome, a developmental disease characterized in
part by heart defects. We test the hypothesis that myocardial Mycn is
essential for cardiomyogenesis through a conditional gene inactiva-
tion approach. Loss of myocardial Mycn caused embryonic lethality at
midgestation. Mutants displayed severe hypoplastic myocardial walls,
which is caused by both decreased cell proliferation and reduced
cell size, but not by increased cell death. Expression of cell cycle
regulatory genes including Cyclin D1, D2 and Id2 was reduced in
mutants. Furthermore, Mycn promotes cell growth through upregu-
lating p70SK expression. Deletion of Mycn led to incomplete
trabeculation, resembling mouse models with disruption in the
Nrg-1/EphbB pathway. Treating embryonic hearts with an Ephrin-
specific blocker severely reduced Mycn expression, suggesting that
Mycn is a key target of Ephrin signaling in promoting trabeculation.
Deletion of Mycn did not lead to pre-maturation of embryonic
cardiomyocytes as evidenced from examining embryonic/adult
specific cardiomyocyte markers. In conclusion, our study reveals
Mycn as a key transcription factor mediating activities of multiple
signaling pathways in promoting cardiomyocyte proliferation and
myocardial wall morphogenesis. This information contributes to our
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The primitive heart tube (HT) is the first mechanically functioning
organ to form during development. During gastrulation, the cardiac
progenitors take up residence in the lateral plate mesoderm but
remain in close contact with the underlying endoderm. In amniotes,
these bilateral heart fields are initially organized as a pair of flat
epithelia that move toward the embryonic midline and fuse above the
anterior intestinal portal (AIP) to form the straight HT. This medial
motion is typically attributed to active mesodermal migration over
the underlying endoderm. In this view, the endoderm's role is two-
fold: to serve as a mechanically passive substrate for the crawling
mesoderm and to secrete various growth factors necessary for cardiac
specification and differentiation. In this work, using both computa-
tional modeling and experiments on chick embryos, we present
evidence for an active mechanical role for the endoderm during HT
formation. Label-tracking experiments suggested that active endo-
dermal shortening around the AIP accounts for most of the heart field
motion toward the midline. The myosin II inhibitor, blebbistatin,
arrested this shortening and (in many cases) resulted in cardia
bifida — thus indicating a role for cytoskeletal contraction. Also,
microindentation tests before and after the application of blebbistatin
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showed a reduction in tissue stiffness when contraction was
suppressed. Moreover, microdissection experiments indicated ten-
sion around the AIP, and finite element simulations of these
experiments suggested the endoderm as the primary contractile
tissue layer. Taken together, these results indicate an active mechan-
ical role for the endoderm during HT formation.
doi:10.1016/j.ydbio.2011.05.183
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The effects of simvastatin in zebrafish development
Laise Campos, Eduardo Morris,
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Striated muscle differentiation is based on the construction of a
three-dimensional contractile apparatus. Myogenesis has been
studied in cell cultures, because of the simpler observation in vitro.
But in these cultures, cells are forced to adapt to the two-dimensional
environment, and are induced to form structures that they rarely
form in vivo, such as stress fibers. To overcome the culture
limitations, we have been using the three-dimensional model of
zebrafish embryos to study structural aspects of myogenesis. We
studied the spatial distribution of myofibrils using Alpha-actinin,
Desmin, Troponin, Titin, Actin, the distribution of cell adhesion sites
using Paxillin, Dystrophin, Vinculin, and the extracellular proteins
Laminin and Fibronectin. Our previous results in cell culture models
showed that cholesterol is important to myogenesis. We therefore
decided to study the effects of simvastatin, which impairs the
synthesis of cholesterol. The embryos at 6 hpf were immersed in
embryonic water at a concentration ranging from 0.003 to 12 μM of
simvastatin for 18 h. In treated groups, we detected the formation of
the same numbers of somites, like in control, but a significant dose-
dependent somite and septum damage phenotype. We used conven-
tional Zeiss optical microscope, but more commonly we used Zeiss
multiphoton laser scanning, and Olympus spinning disk confocal
microscope. The three-dimensional analysis, reconstructions and
projections were made with ImageJ and we confirm that there
are significant differences between the myogenesis in vitro, in two-
dimensional cultures, from in situ and in three-dimensional
models. The characterization of the consequences of simvastatin is
important not only to understand myogenesis, but also to explain the
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The muscular differentiation begins with the myoblast cells
aligned each other guided by different recognition signals which
are inducing fusion of the cells forming the multinucleated myotubes.
This process involves the plasma membrane and some other
components, which are linked to the fusion event occurs. Some of
these components are the “lipid-rafts”, cholestherol-enriched micro-
domains which are involved in several processes. Not much is known
about the development of lipid-rafts, but some works in vitro show
that this may have a relation in the activation of the muscular
differentiation. Using zebrafish as a model, we use different strategies
to disorganize the membrane microdomains. The first was the use of
β-methyl-cyclodextrin, a molecule which removes the lipid-raft's
cholesterol specifically. The second strategy is disturbance of the
proteins involved in the organization of the lipid-raft and the
transduction of the signal. For this we analyze the failure of function
of the Reggie protein, which is an important component and marker
of the lipid-rafts. The function of Reggie is not clear, but it is known
that is associated to the lipid-rafts like anchorage molecule to the
interaction with the some signaling complexes proteins and cytoske-
leton components. This study shows the importance of the lipid-rafts
in the fusion of myoblast cells and open a door to analyze the possible
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The chicken embryo has a ZZ male: ZW female sex chromosome
system. Although there is no large scale dosage compensation in
chickens, a small percentage of genes are compensated. It has been
proposed that compensated gene expression from the single Z
chromosome of females might involve up-regulation mediated by a
Z linked long non-coding RNA called MHM (Male-HyperMethylated)
1. MHM is methylated and silenced in males (ZZ). In contrast it
is hypomethylated and expressed in females, in which it coats the Z-
chromosome at the site of transcription (analogous to Xist in
mammals). Hence, MHM may play a role in dosage compensation.
Alternatively, MHM may play a role in avian sex determination,
influencing the neighbouring DMRT1 gene, reducing expression in
females. We have explored the possible role of MHM in dosage
compensation and chicken sex determination via over-expression
analysis. In chicken embryos, whole-mount in situ hybridisation
demonstrated lowly expressed MHM in female brain, limbs and
gonads. Intriguingly, the antisense strand was more strongly
expressed and also detected in these sites. No expression was
detected in males. Sectioned in situ's revealed a punctate nuclear
localisation throughout the ovary, up-regulated around the timing of
gonadal sex determination. Using viral-meditated over-expression
techniques, MHM sense over-expression induced developmental
abnormalities in the brain and gonads, marked by over-proliferation
and failure of typical asymmetry. The antisense strand also had
a strong effect on ovary development. 1. Teranishi M, Shimada Y,
Hori T, Nakabayashi O, Kikuchi T, Macleod T, Pym R, Sheldon B,
Solovei I, Macgregor H, Mizuno S. Transcripts of the MHM region on
the chicken Z chromosome accumulate as non-coding RNA in the




TCOF1 mutation affects the susceptibility to
Hirschsprung's disease
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Hirschsprung's disease (HSCR), is a digestive tract disorder
affecting 1:5000 live births. HSCR results from an absence of ganglia
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